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[AFTER a sympathetic reference to the recent death of the
Marquis of Salisbury, whom he described as one of the
most illustrious of our Past-Presidents," Sir Norman Lockyer
proceeded as follows :] ]
THE BRITISH ASSOCIATION AS A POSSIBLE FACTOR IN

NATIONAL EDUCATION.

Last year, when this friend of science ceased to be Prime
Minister, he was succeeded by another statesman who has
shown in many utterances that he has a clear understanding
of the real place of science in modern civilisation. We then
have good grounds for hoping that the improvement in the
position of science in this country which we owe to the one
will also be the care of his successor, who has honoured the
Association by accepting the unanimous nomination of your
Council to be your President next year.
On this we may congratulate ourselves all the more

because I think, although it is not generally recognised that
the century into which we have now well entered may be more
momentous than any which has preceded it, and that the
present history of the world is being so largely moulded by
the influence of brain-power, which in these modern days
has to do with natural as well as human forces and laws,
that statesmen and politicians will have in the future to pay
more regard to education and science as empire-builders and
empire-guarders than they have paid in the past. The
nineteenth century will ever be known as the one in which
the influences of science were first fully realised in civilised
communities ; the scientific progress was so gigantic that it
seems rash to predict that any of its successors can be more
important in the life of any nation. I

Disraeli, in 1873, referring to the progress up to that year, I
spoke as follows: "How much has happened in these 50 c

years-a period more remarkable than any, I will venture to 1
say, in the annals of mankind. I am not thinking of the 1
rise and fall of empires, the change of dynasties, the (
establishment of governments. I am thinking of those 1
revolutions of science which have had much more effect than i
any political causes, which have changed the position and 1
prospects of mankind more than all the conquests and all I

the codes and all the legislators that ever lived." 1 s

Britain in the middle of the last century was certainly the (

country which gained the most by the advent of science, for i
she was then in full possession of those material gifts of i

nature, coal and iron, the combined winning and utilisation 1
of which, in the production of machinery and in other ways, 2
soon made her the richest country in the world. With the s

winning of mineral wealth and the production of machinery in v
other countries our superiority as depending upon our first use I
of vast material resources was reduced, and while the founda- i
tions of our superiority depending upon our ’material c

resouroes were being thus sapped by a cause which mas a

beyo:az:, Olbr control, our statesmen and our universities were t
blind leaders of the blind, and our other asset, our mental t

resources, which was within our control, was culpably c

neglected. If our Ministers had been more wise and our g
universities more numerous and efficient our ’mental 7’o’c
would have been developed by improvements in educational y

method, by the introduction of science into schools, and, &Icirc;l

more important than all the rest, by the teaching of science
by experiment, observation, and research, and not from p
books. It is because this was not done that we have fallen n
behind other nations in properly applying science to industry, S ti

so that our applications of science to industry are relatively e

less important than they were. s’

1 Nature, Nov. 27th, 1873, vol. ix., p. 71.

, 
Now the objects of the British Association as laid down

by its founders 72 years ago are ’’ To give a stronger
impulse and a more systematic direction to scientific inquiry-
to promote the intercourse of those who cultivate science in
different parts of the British Empire with one another and
with foreign philosophers-to obtain a more general attention
to the objects of science and a removal of any disadvantages
of a public kind which impede its progress." In the main

2,t my predecessors in this chair have dealt, and with great
benefit to science, with the objects first named.
But at a critical time like the present I find it imperative

to depart from the course so generally followed by my pre-
’’ decessors and to deal with the last object named, for unless

by some means or other we ’’ obtain a more general attention
to the objects of science and a removal of any disadvantages
of a public kind which impede its progress," we shall suffer

g in competition with other communities in which science is
more generally utilised for the purposes of the national life.

This struggle is one in which science and brains take the
’r 

place of military weapons, which up to the present have
determined the history and fate of nations. The school, the
university, the laboratory, and the workshop are the battle-
fields of this new warfare.

[Sir Norman Lockyer here quoted the Prince of Wales’s.
e admonition to Great Britain to wake up and also passages
s from speeches delivered by Lord Rosebery and Mr. Joseph
 Chamberlain in January, 1901, relative to the commercial
i rivalry of nations. He continued :]
3 The Prime Minister said at Manchester in October,
3 1902 The existing educational system of this country
s is chaotic, is ineffectual, is utterly behind the age, makes
r us the laughing-stock of every advanced nation in Europe

and America, puts us behind, not only our American
; cousins, but the German and the Frenchman and the
b Italian." "

i A careful study of the early history of the Association
 leads me to the belief that the function I am now dwelling
r on was strongly in the minds of the founders ; but be this as
; it may, let me point out how admirably the organisation is
, framed to enable men of science to influence public opinion

and so to bring pressure to bear upon Governments which
 follow public opinion. Firstly, unlike all the other chief

metropolitan societies, its outlook is not limited to any
branch or branches of science. Secondly, we have a wide
and numerous fellowship, including both the leaders and the

. lovers of science, in which all branches of science are and
always have been included with the utmost catholicity-a
condition which renders strong committees possible on any
subject. Thirdly, an annual meeting at a time when people
can pay attention to the deliberations, and when the news-
papers can print reports. Fourthly, the possibility - of
beating up recruits and establishing local committees in
different localities, even in the King’s dominions beyond
the seas, since the place of meeting changes from year to
year, and is not limited to these islands. We not only,
then, have a scientific Parliament competent to deal with all
matters, including those of national importance, relating to
science, but machinery for influencing all new councils and
committees dealing with local matters, the functions of
which are daily becoming more important. The machinery
might consist of our corresponding societies. We already
have affiliated to us seventy societies with a membership of
25,000. Were this number increased so as to include every
scientific society in the Empire, metropolitan and provincial,
we might eventually hope for a membership of half a million.
I am glad to know that the Council is fully alive to the
importance of giving a,greater impetus to the work of the
corresponding societies. During this year a committee was
appointed to deal with the question ; and later still, after
this committee had reported, a conference was held between
this committee and the corresponding societies committee to
consider the suggestions made, some of which will be
gathered from the following extract :

In view of the increasing importance of science to the nation at large,
your committee desire to call the attention of the Council to the fact that
in the corresponding societies the British Association has gathered in the
various centres represented by these societies practically all the scientific
activity of the provinces. The number of members and associates at
present on the list of the corresponding societies approaches 25,000, and
no organisation is in existence anywhere in the country better adapted
than the British Association for stimulating, encouraging, and co-ordina-
ting all the work being carried on by the seventy societies at present
enrolled. Your committee are of opinion that further encouragement
should be given to these societies and their individual working members
by every means within the powr of the Association ; and with the object
of keeping the corresponding societies in more permanent touch with the
Association they suggest that an official invitation on behalf of the Council

L
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be addressed to the societies, through the corresponding societies com-
mittee asking them to appoint standing British Association sub-com-
mittees, to be elected by themselves, with the object of dealing with all
those subjects of investigation common to their societies and to the
British Association committees, and to look after the general interests of
science and scientific education throughout the provinces and provincial
centres....

Your committee desire to lay special emphasis on the necessity for
the extension of the scientific activity of the corresponding societies and
the expert knowledge of many of their members in the direction of
scientific education. They are of opinion that immense benefit would
accrue to the country if the corresponding societies would keep this
requirement especially in view with the object of securing adequate
representation for scientific education on the Education Committees now
being appointed under the new Act. The educational section of the
Association having been but recently added, the corresponding societies
have as yet not had much opportunity for taking part in this branch of
the Association’s work; and in view of the reorganisation in education
-now going on all over the country your committee are of opinion that no
more opportune time is likely to occur for the influence of scientific
organisations to makeitself felt as a real factor in national education... I

I believe that if these suggestions or anything like them-
for some better way may be found on inquiry-are accepted
great good to science throughout the empire will come.
Rest assured that sooner or later such a guild will be formed
because it is needed. It is for you to say whether it shall be,
or form part of, the British Association. We in this empire
certainly need to organise science as much as in Germany
they find the need to organise a navy. The German Navy
League, which has branches even in our colonies, already
has a membership of 630,000, and its income is nearly &pound; 20,000
a year. A British Science League of 500,000 with a sixpenny
subscription would give us .B12,000 a year-quite enough to
begin with. I believe that the British Association would be
a vast gainer by such an expansion of one of its existing
functions. Increased authority and prestige would follow
its increased utility. The meetings would possess a

new interest. There would be new subjects for reports.
This magnificent, strong, and complicated organisation
would become a living force, working throughout the

year instead of practically lying idle for 51 weeks out
of the 52 so far as its close association with its
members is concerned. There is another matter which I
should like to see referred to a committee. The British
Association-which, as I have already pointed out, is now
the chief body in the empire which deals with the totality
of science-is, I believe, the only organisation of any
consequence which is without a charter and which has not
His Majesty the King as patron.

LACK OF UNIVERSITIES.

It is fully recognised that our universities, both in numbers
and efficiency, are unequal to the modern needs of our

people, so that not only our captains of industry, but those
employed in the nation’s work generally, do not secure a
training similar to that afforded by other nations.

Chief among the causes which have brought us to the

inferiority as compared with other nations in which we find
ourselves are our carelessness in the matter of education and
our false notions of the limitations of State functions in
relation to the conditions of modern civilisation. Time was
when the navy was largely a matter of private and local
effort. William the Conqueror gave privileges to the Cinque
Ports on the condition that they furnished 52 ships when
wanted. In the time of Edward III., of 730 sail engaged in
the siege of Calais 705 were "people’s ships." All this has

passed away; for our first line of defence we no longer
depend on private and local effort. Time was when not a

penny was spent by the State on elementary education.
Again, we no longer depend upon private and local effort.
The navy and primary education are now recognised as
properly calling upon the public for the necessary financial
support. But when we pass from primary to university
education, instead of State endowment we find State neglect; Iwe are in a region where it is nobody’s business to see that I
anything is done. We in Great Britain have 13 Universities
competing with 134 State and privately endowed universities
in the United States and 22 State-endowed universities in
Germany. I leave other countries out of consideration for
lack of time and I omit all reference to higher institutions
for technical training, of which Germany alone possesses
nine of university rank, because they are less important;
they instruct rather than educate, and our want is educa-
tion. The German Stata gives to one university more than
the British Government allows to all the universities and

university colleges in England, Ireland, Scotland, and Wales
put together. These are the conditions which regulate the
production of brain-power in the United States, Germany,

and Great Britain respectively, and the excuse of the Govern-
ment is that this is a matter for private effort. If we grant
that there was some excuse for the State’s neglect so long
as the higher teaching dealt only with words, and books alone
had to be provided, it must not be forgotten that dm ing the
last 100 years not only has knowledge been enormously in-
creased but things have replaced words, and fully equipped
laboratories must take the place of books and class-rooms
if university training worthy of the name is to be pro-
vided. There is more difference in size and kind between an
old and a new university than there is between the old
caravel and a modern battleship, and the endowments must
follow suit.
What are the facts relating to private endowment in this

country ? 7 In spite of the munificence displayed by a small
number of individuals in some localities the truth must be
spoken. In depending in our country upon this form of
endowment we are trusting to a broken reed. If we take the
twelve English university colleges, the forerunners of
universities unless we are to perish from lack of knowledge,
we find that private effort during 60 years has found less
than .84,000,000-that is, .62,000,000 for buildings and
.840,000 a year income. This gives us an average of
.8166,000 for buildings and .83300 for yearly income. What
is the scale of private effort we have to compete with in
regard to the American universities ? 7 In the United States

during the last few years universities and colleges have
received more than .640,000,000 from this source alone;
private effort supplied nearly .67,000,000 in the years
1898-1900. Next consider the amount of State aid to
universities afforded in Germany, The buildings of the new
University of Strassburg have already cost nearly .61,000,000
-that is, about as much as has yet been found by private
effort for building’s in Manchester, Liverpool, Birmingham,
Bristol, Newcastle, and Sheffield. The Government annual
endowment of the same German university is more than
.649,000. This is what private endowment does for us in
England, against State endowment in Germany. But the
State does really concede the principle; its present contribu-
tion to our universities and colleges amounts to 155,600 a
year. No capital sum, however, is taken for buildings. The
State endowment of the University of Berlin in 1891-92
amounted to .6168,777. When, then, we consider the large
endowments of university education both in the United
States and Germany it is obvious that State aid only can
make any valid competition possible with either. The more
we study the facts the more do we find that we to a large

! extent lack both of the sources of endowment upon one or
’ other, or both, of which other nations depend.
! To compete on equal grounds with other nations we must
have more universities. But this is not all-we want a far

better endowment of all the existing ones, not forgetting
: better opportunities for research on the part of both pro-
fessors and students. Another crying need is that of more
professors and better pay. Another is the reductkn of fees;
they should be reduced to the level existing in those
; countries which are competing with us to, say, one-fifth of
L their present rates, so as to enable more students in the
i secondary and technical schools to complete their education.
i In all these ways facilities would be afforded for providing
the highest instruction to a much greater number of students.
9 At present there are almost as many professors and instructors
r in the universities and colleges of the United States as there
are day students in the universities and colleges of the
. United Kingdom. The facts show that in this country we
. cannot depend upon private effort to put matters right. How
about local effort? Anyone who studies the statistics of
1 modern municipalities will see that it is impossible for them
 to raise rates for the building and up-keep of universities.
; The buildings of the most modern university in Germany
thave cost .81,000,000. For up-keep the yearly sums found,
s chiefly by the State, for German universities of different

s grades, taking the incomes of seven out of the 22 universities
i as examples, are :-
r First class.. Berlin ....6130,000
s Bonns Second class. - G6ttingen - 56,000

1 Third class .. K&ouml;nigsberg L . 48,000ThIrd class. 
Strassburg J 48,000

n 
Heidelberg }1 Fourth class . M ar b urg . 37,000

s

e Thus, if Leeds, which is to have a university, is content

, with the fourth-class German standard, a rate must be levied
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of 7d. in the pound for yearly expenses, independent of all
buildings. But the facts are that our towns are already at
the breaking strain. During the last 50 years, in spite of
enormous increases in rateable values, the rates have gone up
from about 2s. to about 7s. in the pound for real local

purposes. But no university can be a merely local
institution.

I have pointed out that in old days our navy was chiefly
provided by local and private effort. Fortunately for us

those days have passed away; but some 20 years ago,
in spite of a large expenditure, it began to be felt by those
who knew that in consequence of the increase of foreign
navies our sea-power was threatened, as now, in consequence
of the increase of foreign universities, our brain-power is
threatened. The nation slowly woke up to find that its
enormous commerce was no longer insured at sea, and that in
relation to foreign navies our own had been suffered to
dwindle to such an extent that it was no longer capable of
doing the duty which the nation expected of it even in times
of peace. At first this revelation was received with a shrug
of incredulity and the peace-at-any-price party denied that
anything was needed, but a great teacher arose.2 As the
facts were inquired into the suspicion changed into an

alarm ; men of all parties saw that something must be done.
Later the nation was thoroughly aroused and with an

universal agreement the principle was laid down that, cost
what it might to enforce our sea-power, our navy must be
made and maintained of a strength greater than those of any
two possibly contending Powers. After establishing this

principle the next thing to do was to give effect to it. What
did the nation do after full discussion and inquiry? A Bill
was brought in in 1888 and a sum of 21,500,000 was voted
in order, during the next five years, to inaugurate a large
shipbuilding programme, so that Britain and Britain’s
commerce might be guarded on the high seas in any event.
Since then we have spent 120,000,000 on new ships and
this year we spend still more millions on still more new

ships. If these prove insufficient to safeguard our sea-power
there is no doubt that the nation will increase them, and I
have not heard that anybody has suggested an appeal to

private effort.
How, then, do we stand with regard to universities,

recognising them as the chief producers of brain-power and
therefore the equivalents of battleships in relation to sea-
power ? In the United Kingdom we had until quite recently
13.3 Of these, one is only three years old as a teaching
university and another is still merely an examining board.
In Germany there are 22 universities ; in France, under

recent.legislation, 15 ; and in Italy, 21. It is difficult to give
the number in the United States, because it is clear, from the
tables given in the Report of the Commissioner of Education,
that some colleges are more important than some universities,
and both give the degree of Ph.D. ’But of universities in
title we have 134. Among these there are 46 with more
than 50 professors and instructors, and 13 with more than
150. I will take that figure. Suppose we consider the
United States and Germany, our chief commercial com-
petitors, and apply the Admiralty principle. We should i
require, allowing for population, eight additional 

I

universities at the very lowest estimate, some of
which, of course, will be colleges promoted to ]
university rank and fitted to carry on university work. 

]

Three of them are already named : Manchester, Liverpool,
Leeds. Let us take this number and deal with it on the

battleship condition, although a modern university on 
(

American or German models will cost more to build than a f

battleship. If our present university shortage be dealt with
on battleship conditions, to correct it we should expend at J
least .68,000,000 for new construction and for the pay-sheet (
we should have to provide (8 X .650,000) f:400,000 yearly for
personnel and up-keep; for it is of no use to build either

ships or universities without manning them. Let us say,
roughly, capitalising the yearly payment at 2i per cent.,
B24,000,000. At this stage it is important to inquire whether t
this sum, arrived at by analogy merely, has any relation to
our real university needs. I have spent a year in making (
inquiries, as full as I could make them, of friends conversant "with the real present needs of each of the universities, old 

f

and new. I have obtained statistics which would fill a E
a

2 Captain Mahan of the United States Navy, whose book, "On the
Influence of Sea-power on History," has suggested the title of my address. J

3 These are Oxford, Cambridge, Durham. Victoria, Wales, Birmingham.
London, St. Andrews, Glasgow, Aberdeen, Edinburgh, Dublin, and
Royal University.

volume, and personally I believe that this sum at least:is
required to bring our university system up to anything like
the level which is insisted upon both in the United States
and in Germany. Even Oxford, our oldest University, will
still continue to be a mere bundle of colleges unless
3,000,000 are provided to enable the University, properly
so-called, to take her place among her sisters of the modem
world; and Sir Oliver Lodge, the principal of our very
youngest university, Birmingham, has shown in detail how
.65,000,000 can be usefully and properly applied in that one
locality to utilise for the good of the nation the enthusiasm
and scientific capacity which are only waiting for adequate
opportunity of development.
How is this money to be raised ? I reply, without hesita-

tion,’Dacplicate the Navy Bill of 1888-89; do at once for brain-
power what we so successfully did then for sea-power. Let
.624,000,000 be set apart from one asset, our national wealth,
to increase the other, brain-power. Let it be assigned and
borrowed as it is wanted ; there will be a capital sum for new
buildings to be erected in the next five or ten years, the in-
terest of the remainder to go towards increased annual
endowments. There need be no difficulty about allocating
money to the various institutions. Let each university make
up its mind as to which rank of the German universities it
wishes to emulate. When this claim has been agreed to, the
sums necessary to provide the buildings and teaching staff of
that class of university should be granted without demur.
It is the case of battleships over again and money need not
be spent more freely in one case than in the other. Let me
at once say that this sum is not to be regarded as practically
gone when spent, as in the case of a short-lived ironclad.
It is a loan which will bear a high rate of interest. This is
not my opinion merely ; it is the opinion of those concerned
in great industrial enterprises and fully alive to the origin
and effects of the present condition of things. I have been
careful to point out that the statement that our industries
are suffering from our relative neglect of science does not
rest on my authority. But if this be true, then if our annual
production is less by only .62,000,000 then it might have
been, having .62,000,000 less to divide would be equivalent
to having .640,000.000 or .650,000,000 less capital than we
should have had if we had been more scientific.

Sir John Brunner, in a speech connected with the Liverpool
School of Tropical Medicine, stated recently that if we as a
nation were now to borrow ten millions of money in order to

help science by putting up buildings and endowing professors,
we should get the money back in the course of a generation a
hundredfold. He added that there was no better investment
for a business man than the encouragement of science and
that every penny he possessed had come from the application
of science to commerce. According to Sir Robert Giffen, the
United Kingdom as a going concern was in 1901 worth
.616,000,000,000. Were we to put aside .624,000,000 for
gradually organising, building, and endowing new

universities, and making the existing ones more efficient,
we should still be worth .615,976,000,000&mdash;a property well
worth defending by all the means, and chief among these
brain-power, we can command.

If it be held that this, or anything like it, is too great a
price to pay for correcting past carelessness or stupidity, the
reply is that the .6120,000,000 recently spent on the navy, a
sum five times greater, has been spent to correct a sleepy
blunder, not one whit more inimical to the future welfare of
our country than that which has brought about our present
educational position. We had not sufficiently recognised
what other nations had done in the way of ship-building,
just as until now we have not recognised what they have been
doing in university building. Further, I am told that the
sum of .624,000,000 is less than half the amount by which
Germany is yearly enriched by having improved upon our
chemical industries, owing to our lack of scientific training.
Many other industries have been attacked in the same way
since ; but taking this one instance alone, if we had spent
this money 50 years ago, when the :Prince Consort first
called attention to our backwardness, the nation would now
be much richer than it is and would have much less to fear
from competition. Suppose we were to set about putting our
educational house in order, so as to secure a higher quality
md greater quantity of brain-power, it would not be the first
bime in history that this has been done. Both Prussia after
Jena and France after Sedan acted on the view :-

"When land is gone and money spent,
Then learning is most excellent."
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After Jena, which left Prussia a "bleeding and lacerated
mass," the King and his wise counsellors, among them men
who had gained knowledge from Kant, determined, as they
put it, " to supply the lo&oacute;-s of territory by intellectual effort."
What did they do ? In spite of universal poverty, three
universities, to say nothing of observatories and other institu-
tions, were at once founded, secondary education was

developed, and in a few years the mental resources were so
well looked after that Lord Palmerston defined the kingdom
in question as " a country of damned professors."

After Sedan-a battle, as Moltke told us, 11 worn by the
schoolmaster "-France made even more strenuous efforts.
The old University of France, with its "academies" "

in various places, were replaced by 15 independent uni-

versities, in all of which are faculties of letters, sciences,
law, and medicine. The development of the University of
Paris has been truly marvellous. In 1897-98 there were
12,000 students, and the cost was ;S200,000 a year. But
even more wonderful than these examples is the "intellectual
effort" " made by Japan, not after a war, but to prepare for
one. The question is, Shall we wait for a disaster and then
imitate Prussia and France, or shall we follow Japan and
thoroughly prepare by ’’ intellectual effort " for the industrial
struggle which lies before us ? Such an effort seems to me
to be the first thing any national or imperial scientific

organisation should endeavour to bring about.
THE IMPORTANCE OF RESEARCH WORK.

When dealing with our universities I referred to the im-
portance of research, as it is now generally acknowledged to
be the most powerful engine of education that we possess.
But education, after all, is but a means to the end, which,
from the national point of view, is the application of old and
the production of new knowledge. Its national importance
apart from education is now so generally recognised that in
all civilised nations except our own means of research are

being daily more amply provided for all students after they
have passed through their university career ; and, more than
this, for all who can increase the country’s renown or

prosperity by the making of new knowledge, upon which not
only commercial progress, but all intellectual advance must
depend. I am so anxious that my statement of our pressing,
and indeed imperative, needs in this direction should not be
considered as resting upon the possibly interested opinion of
a student of science merely that I must trouble you with still
more quotations. Listen to Mr. Balfour :-

I do not believe that any man who looks round the equipment of our
universities or medical schools or other places of education can honestly
say in his heart that we have done enough to equip research with all the
costly armoury which research must have in these modern days. We,
the richest country in the world, lag behind Germany, France, Switzer-
land, and Italy. Is it not disgracaful? Are we too poor or are we too

stupid ? 4

It is imagined by many who have given no thought to the
matter that this research should be closely allied
with some application of science being utilised at
the time. Nothing could be further from the truth;
nothing could be more unwise than such a limitation.

Surely all the laws of nature will be ultimately of service,
and therefore there is much more future help to be got from
a study of the unknown and the unused than we can hope to
obtain by continuing the study of that which is pretty well
known and utilised already. It was a king of France,
Louis XIV., who first commended the study of the meme
inutile. The history of modern science shows us more and
more as the years roll on the necessity and advantage of
such studies, and therefore the importance of properly
endowing them ; for the production of new knowledge is a
costly and unremunerative pursuit.

Years ago we had Faraday apparently wasting his energies
and time in playing with needles; electricity now fills the
world. To-day men of science in all lands are studying the
emanations of radium ; no research could be more abstract;
but who knows what advance in human thought may follow
or what gigantic world-transforming superstructure may
eventually be raised on the minute foundation they are
laying ? 1 If we so organise our teaching forces that we can
use them at all stages, from the gutter to the university, to
sift out for us potential Faradays-to utilise the mental
products which otherwise would be wasted-it is only by
enabling such men to continue their learning after their
teaching is over that we shall be able to secure the greatest
advantage which any educational system can afford. It is
now more than 30 years ago that my attention was specially

4 Nature, May 30th, 1901.

drawn to this question of the endowment of research-first,
by conversations with M. Dumas, the permanent secretary of
the Academy ,f, Sciences, who honoured me by his friend-
ship ; and, secondly, by my association with Sir Benjamin
Brodie and Dr. C. E. C. Appleton in their endeavours to call
attention to the matter in this country. At that time a

general scheme of endowment suggested by M. Dumas’was
being carried out by M. Duruy. This took the form of the
"Ecole speciale des Hautes etudes"; it was what our

fellowship system was meant to be-an endowment of the
research of post-graduate students in each seat of learning.
The French effort did not begin then.

I may here tell, as it was told me by Dumas, the story of
Leon Foucault, whose many discoveries shed a glory on
France and revived French industry in many directions.5 In
1851, when Prince Napoleon was President of the Republic,
he sent for Dumas and some of his colleagues and told them
that during his stay in England, and afterwards in his study
of the Great Exhibition of that year, he had found there a
greater industrial development than in France and more
applications of science, adding that he wished to know how
such a state of things could be at once remedied. The
answer was that new applications depended upon new know-
ledge and that therefore the most direct and immediate way
was to find and encourage men who were likely by research
in pure science to produce this new knowledge. The Prince-
President at once asked for names; that of Leon Foucault
was the only one mentioned during the first interview.
Some time afterwards Foucault informed Dumas that the
Prince-President had been discussing with him the possible
improvement of French science and industry and had given
him 200,000 francs, requesting him to do all in his power to
aid the State. Foucault ended by saying that, on realising
the greatness of the task thus imposed upon him, the respon-
sibility seemed more than he could bear. In 1872 a society
for the organisation of academical study was formed in
England in connection with the inquiry into the revenues of
Oxford and Cambridge, and there was a famous meeting at the
Freemasons’ Tavern, Mark Pattison being in the chair. Brodie,
Rolleston, Carpenter, and Burdon-Sanderson were among
the speakers and the first resolution carried was, " That to
have a class of men whose lives are devoted to research is a
national object." The movement died in consequence of the
want of sympathy of the university authorities.6
In the year 1874 the subject was inquired into by the late

Duke of Devonshire’s Commission and after taking much
remarkable evidence, including that of Lord Salisbury, the
Commission recommended to the Government that the then
grant of &pound;1000, which was expended by a committee
appointed by the Royal Society on instruments needed in
researches carried on by private individuals, should be
increased, so that personal grants should be made. This
recommendation was accepted and acted on ; the grant was
increased to .E4000, and finally other societies were

associated with the Royal Society in its administration. The
committee, however, was timorous, possibly owing to the
apathy of the universities and to the general carelessness on
such matters, and only one personal grant was made; the
whole conception fell through. Meantime, however, opinion
has become more educated and more alive to the extreme

importance of research to the nation, and in 1891 a sugges-
tion was made to the Royal Commission which administers
the proceeds of the 1851 Exhibition that a sum of about
R6000 a year available for scholarships should be employed
in encouraging post-graduate research throughout the whole
empire. As what happened is told in the Memoirs of Lord
Playfair it is not indiscreet in me to state that when I pro-
posed this new form of the endowment of research.it would
not have surprised me if the suggestion had been declined.
It was carried through by Lord Playfair’s enthusiastic
support. This system has been at work ever since, and the
good that has been done by it is now generally conceded. -it
is a supreme satisfaction to me to know that in this present
year of grace the national importance of the study of the
,nig,nie inutile is more generally recognised than it was during
the times to which I have referred in my brief survey; and,
indeed, we students are fortunate in having the support of
two members of His Majesty’s Government, who two years
ago spoke with no uncertain sound upon this matter, Mr.
Balfour and Mr. Chamberlain :-
Do we lack the imagination required to show what these apparently

remote and abstract studies do fur the happiness of mankind? We can
appreciate that which obviously and directly ministers to human

5 See Proceedings of the Royal Society, vol. xvii., p’ lxxxiii.
6 See Nature, November and December, 1872.
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advancement and felicity, but seem somehow or another, to be deficient
in that higher form of imagination, in that longer sight which sees in
studies, which have no obvious, necessary, or immediate result, the
foundation of the knowledge which shall give far greater happiness to
mankind than any immediate, material, industrial advancement can
possibly do ; and I fear, and greatly fear, that, lacking that imagination,
we have allowed ourselves to lag in the glorious race run now by
civilised countries in pursuit of knowledge, and we have permitted
ourselves so far to too large an extent to depend upon others for those
additions to our knowledge which surely we might have made for
ourselves.7

I would remind you that all history shows that progress-national
progress of every kind-depends upon certain individuals rather than
upon the mass. Whether you take religion, or literature, or political
government, or art, or commerce, the new ideas the great steps, have
been made by individuals of superior quality and genius, who have, as
it were, dragged the mass of the nation up one step to a higher level. So
it must be in regard to material progress. The position of the nation to-
day is due to the efforts of men like Watt and Arkwright, or, in our own
time, tj the Armstrongs, the Whitworths, the Kelvins, and the Siemenses.
These are the men who, by their discoveries, by their remarkable genius,
have produced the ideas upon which others have acted and which have
permeated the whole mass of the nation and affected the whole of its
proceedings Therefore what we have to do, and this is our special task
and object, is to produce more of these great men."

I finally come to the political importance of research. A

country’s research is as important in the long run as its

battleships. The most eloquent teaching as to its national
value we owe to Mr. Carnegie, for be has given the sum of
.B2,OOO,OOO to found a system of endowments, his chief

purpose being, in his own words, "to secure if possible for
the United States of America leadership in the domain of
discovery and the utilisation of new forces for the benefit
of man." Here is a distinct challenge to Britain. Judging
by experience in this country, in spite of the magnificent
endowment of research by Mond and Lord Iveagh, the only
source of possible competition in the British interest is the
State, which certainly could not put the 1/8000th part of the
accumulated wealth of the country to better use; for without
such help both our universities and our battleships will
become of rapidly dwindling importance. It is on this

ground that I have included the importance of endowing
research among the chief points to which I have been anxious
to draw your attention.

THE NEED OF A SCIENTIFIC NATIONAL COUNCIL.

In referring to the new struggle for existence among
civilised communities I pointed out that the solution of a
large number of scientific problems is now daily required for
the State service, and that in this and other ways the source
and standard of national efficiency have been greatly changed.
Much evidence bearing upon the amount of scientific

knowledge required for the proper administration of the

public departments, and the amount of scientific work done
by and for the nation, was brought before the Royal Com-
mission on Science presided over by the late Duke of Devonshire
now more than a quarter of a century ago. The Commission

unanimously recommended that the State should be aided by a
scientific council in facing the new problems constantly arising.
But while the home Government has apparently made up its
mind to neglect the advice so seriously given, it should be a
source of gratification to us all to know that the application
of the resources of modern science to the economic, indus-
trial, and agricultural development of India has for many
years engaged the earnest attention of the Government of
that country. The Famine Commissioners of 1878 laid
much stress on the institution of scientific inquiry and
experiment designed to lead to the gradual increase of the
food-supply and to the greater stability of agricultural out-
turn, while the experience of recent years has indicated the
increasing importance of the study of the economic products
and mineral-bearing tracts. Lord Curzon has recently
ordered the heads of the various scientific departments to
form a board, which shall meet twice annually, to begin
with, to formulate a programme and to review past work.
The board is also to act as an advisory committee to the
Government,9 providing among other matters for the proper
co-ordination of all matters of scientific inquiry affecting
India’s welfare. Lord Curzon is to be warmly congratulated
upon the step he has taken, which is certain to bring benefit
to our great dependency.
The importance of such a board is many times greater at

home, with so many external as well as internal interests to
look after-problems common jto peace and war, problems
requiring the help of the economic as well as of the physical

7 Mr. Balfour, Nature, May 30th, 1901.
8 Mr. Chamberlain, Times, Jan. 18th, 1901.

9 Nature, September 4, 1902.

sciences. It may be asked, What is done in Germany,
where science is fostered and utilised far more than here? ?
The answer is, There is such a council. I fancy, very much
like what our Privy Council once was. It consists of

representatives of the ministry, the universities, the

industries, and agricnlture. It is small, consisting of about a
dozen members, consultative, and it reports direct to the
Emperor. It does for industrial war what military and so-

called defence councils do for national armaments ; it con-
siders everything relating to the use of brain-power in peace
-from alterations in school regulations and the organisa-
tion of the universities, to railway rates and fiscal schemes,
including the adjustment of duties. I am informed that
what this council advises, generally becomes law. It should
be pretty obvious that a nation so provided must have
enormous chances in its favour. It is a question of drilled
battalions against an undisciplined army, of the use of the
scientific spirit as opposed to the hope of " muddling
through." Mr. Haldane has recently reminded us that " the
weapons which science places in the hands of those who
engage in great rivalries of commerce leave those who are with-
out them, however brave, as badly off as were the dervishes
of Omdurman against the maxim-guns of Lord Kitchener."
Without such a machinery as this, how can our ministers and
our rulers be kept completely informed on a thousand things
of vital importance ? ? Some may say that it is contrary to
our habit to expect the Government to interest itself too
much or to spend money on matters relating to peace; that
war dangers are the only ones to be met or to be studied.
But this view leaves science and the progress of science out
of the question. Every scientific advance is now, and will in
the future be more and more, applied to war. It is no longer
a question of an armed force with scientific corps; it is a

question of an armed force scientific from top to bottom.
Science will ultimately rule all the operations both of peace
and war, and therefore the industrial and the fighting popula-
tion must both have a large common ground of education.
These, then, are some of the reasons which compel me to
point out that a scientific council, which might be a scientific
committee of the Privy Council, in dealing primarily with
the national needs in times of peace, would be a source of
strength to the nation.
To sum up, then. I have endeavoured to point out to you

how the nation at present suffers from the absence of a

powerful, continuous, reasoned expression of scientific

opinion, urging that we shall be armed as other nations

are, with efficient universities and facilities for re-

search to uphold the flag of Britain in the domain of

learning and discovery. I have also endeavoured to show
that in addition to our many existing councils another is
required to secure that thebenefits which a proper coZ5rdina-
tion of scientific effort in the nation’s interest can bring
shall no longer be neglected. Let me also remind you that
in 1859, when the late Prince Consort occupied this chair,
he referred to "impediments " to scientific progress, and
said, "they are often such as can only be successfully dealt
with by the powerful arm of the State or the long purse of
the nation."

CENTENARIANS.-At the meeting of the Long
Ashton (Somerset) board of guardians held on August 25th
it was reported that one of the recipients of outdoor relief
named Honour Coleman, of Cleeve-in-Yatton, had recently
celebrated her 102nd birthday. The oldest person in Somerset
is Mrs. Eliza Jenkins, of Otterford, near Taunton, who on
Jan. lst, 19J3, celebrated her 104th birthday.

THE CLIMATES AND HEALTH RESORTS IN THE
DOMINION OF CANADA.-Under this title Dr. Guy
Hinsdale has republished from the Transactions of the
American Climatological Association, of which association
he is secretary, a paper which he contributed to the associa-
tion in 1892. Owing to its great size the climate of Canada
is very varied, but many places in the Dominion are

exactly suited to those seeking a place in which to

recuperate their health. A glance at the temperature and
rainfall tables will at once show the meteorological con-
ditions which generally prevail. The illustrations to the

pamphlet give the reader good ideas of the remarkably
beautiful scenery of parts of Canada. The pamphlet is

published by Messrs. John Bale, Sons, and Danielsson, of
Oxford House, Great Titchfield-street, London, W.
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